The galvanic skin response can be recorded as a reduction of skin resistance (Fere, 1888) or as a change of skin potential (Tarchanoff, 1890) . Accompanying this response there may occur a vasoconstriction of the digits, shown by reduction of volume, pulsation, and blood flow. In the past there has been discussion about the relationship between the electrical and the vascular events. Recently Lader and Montagu (1962) Galvanic skin response and paw volume changes could be elicited as reflexes by stimulating the central end of a superficial radial nerve. Square pulses of 1 to 3 msec. duration, 1-5 to 15V, were applied as single shocks or at 100/sec. for 0-25 to 1 sec.
The galvanic skin response can be recorded as a reduction of skin resistance (Fere, 1888) or as a change of skin potential (Tarchanoff, 1890) . Accompanying this response there may occur a vasoconstriction of the digits, shown by reduction of volume, pulsation, and blood flow. In the past there has been discussion about the relationship between the electrical and the vascular events. Recently Lader and Montagu (1962) have used pharmacological blockades to separate the responses in man, and have shown that each may occur when the other response is blocked. Their findings imply that the peripheral pathways are separate and independent in the post-ganglionic section. This still leaves open the question whether the pathways and controls are distinct within the central nervous system.
The purpose of this paper is to report findings which show that the responses can be elicited separately when activating the central paths by direct or reflex stimulations. The central controlling pathways, both excitatory and inhibitory, are individual at least up to medullary level.
METHODS
Cats of 2-2 to 3-3 kg. were anaesthetized with a chloraloseurethane solution (35 mg. and 700 mg. respectively per kg. body weight) intraperitoneally; supplements of the mixture equivalent to 5-10 mg. chloralose were given intravenously at intervals to maintain or deepen anaesthesia (Wang and Brown, 1956) . The galvanic skin response was recorded as the voltage change between two Ag discs of 5 mmn. diameter. One disc with Cambridge electrode jelly on the contact face was strapped on to the surface of the central pad of the paw; the other, indifferent, electrode was stitched under the skin of the dorsum of the same foot. Voltage changes were recorded with a Grass SPi preamplifier (time constant 0-8 sec.). Paw volume was recorded by inserting the shaved paw into a glass plethysmograph, and making an airtight seal with strips of vaseline-soaked lint. The plethysmograph was connected by tubing to a Grass PT5A low-pressure transducer, which responded to volume changes of the paw. Decreases of paw volume with decrease of pulsation indicated vasoconstriction of the pads (Downman, Goggio, McSwiney, and Young, 1943) (Adams and Prout, 1962 (Wang and Brown, 1956) . Also the reflex vasoconstrictor response can be inhibited by similar stimulation (Coote, Downman, and Prout, 1963; Prout, Coote, and Downman, 1964) . Recording both responses together on the same paw it was found that unipolar stimulation in the ventromedial medulla could inhibit both responses together. To show this, the reflexes were elicited by single-shock stimulation of the contralateral arm nerve. This was then repeated during a period of stimulation of 10 to 15 sec. in the brainstem at 100/sec. The reflexes were either reduced in amplitude or abolished, depending upon the site and strength of stimulation (see also Prout et al., 1964) . Since the baseline of the recordings was not changed by stimulation to the brain-stem alone it is evident that the reflexes are reduced by inhibition, not occlusion. What is relevant here is that inhibition of the galvanic skin or vasoconstriction responses could be caused for the one response or the other independently. Stimulating one point in the medulla inhibited the vasoconstrictor response without altering the galvanic skin response. Stimulating another point caused inhibition of the galvanic skin response without change of the vasoconstrictor response (Figs. 3 and 4) . In any one experiment it was found that inhibition of the galvanic skin response was caused more frequently and effective points were more widespread than for the vasoconstrictor response.
DISCUSSION
There has been divided opinion about the relation between the galvanic skin response and the accompanying vascular response. Some have stated that the electrical (galvanic skin) response is a consequence of the vasculai change (Fdre, 1888; Vigouroux, 1888; Aveling and McDowall, 1925; Densham and Wells, 1927; Carmichael, Honeyman, Kolb, and Stewart, 1941) . Others have considered the galvanic skin response to be a response of the sweat glands which is independent of the vascular reaction (Tarchanoff, 1890; Veraguth, 1906; Darrow, 1929; Landis, 1932 It is a necessary implication of these findings that the post-ganglionic pathways are also separate and independent in action, further confirming the thesis of Lader and Montagu (1962 (Richter, 1927) .
The organization of the central pathways has yet to be defined. The findings could not be explained by assuming two distinct bulbo-spinal pathways activating two types of post-ganglionic fibre. There are also inhibitory pathways which can affect the galvanic skin and vasoconstrictor response mechanisms independently. Although electrical stimulation in the brain-stem is an artificial act which may provoke unusual responses, the results suggest that there are pathways which may also be available to natural stimulations. 
